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of the problem. Thus the effe9tive zero has become. the 
point a t  which metabolism begins for any type at  a given 
relative humidity. 

The greatFr niass of jnrest.igations, from which the 
earlier t.heories were derived, were made in north tem- 
perat,e regions where the effect,s of low t,pmperat.ures were 
noted predominantly, and those of hlgh t.emperatures 
comparatively little observed. The present stmudies were 
made by the writer of t,he pa er and Mr. W. L). Hunter 

rincipally in Teras and Louisiana from 1902 to 1015. 
!hermohygrograph records of t,lie free air were kept, 
during the esperiment,s, and art.ificia1 high and low t.em- 
perature investbations were conduct.ed, the form.er wit.11 
“definite humi$ity c.ont.ro1 in order to clet.crmine t,he 
effect.s of heat” upon the boll-weevil. The diagram 
(fig. 1 1 expresses zone relat.ionship found bet.wecn. t.em- 
erature and hun1idit.y and the life nct,ivit,ics of the insect. 

from niet.abolism t,o dent,h. A st,udy of the Cases of thou- 
sands of weevils tdien indiri+lly disclosed their maxi- 
mum efficiency to lie n prosimat.ely a t  an average t.em- 

erature of 83’ F. an B 65 per cent relative humidit.g. 
!he temperatures and humidit,ies a t  which dorniniicy 
and death ensue cover n wide rang! of nhsolute extremes. 

The writer confesses t,o much cliffic.ii1t.y in arriving lit 
his first zero, since “only by a laborious series of test,ings 
can [it] * * * be approsimat.ed, unless t,he worker 
finds it by a fortunate chance.” All t,hq records of a giren 
average humidity wese tabulnt.od tooet.lier, and t,he zpncs 
of effective temperatures had t,o %e arrived st. indi- 
vidually for each moisture per cent.- 11.. E. 11. 

while in charge of a cot.ton P loll-weevil force operahig 

T H E  U S E  OF T H E  CLIMOQRAPH A S  A T E S T  FOR WEATHER, 
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Summing u these observations we may say ‘t,liat 
- . . - . . . . . . . - 

while the year P y climographs of a dist,rict or r1istriict.s may 
-- 
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resemble ea.ch other, the climographs from year to year, 
in West.ern Europe at  all events, are widely different. 

The very variability of the climograph may be one of 
t.he import,ant and omit,ted factors of the question: the 
climograph in fact seems even more useful as a test of 
weather t.hm as a t,est of climabe. If a lace or district 
has a very variable climat.e, its average cyimograph for a 
number of yeais may be of rrlat.ivelg small size, and may 
t,lius give the impression of a climate with but slight 
variations: its beneficial irregularities may not tell, while 
another place with but sli ht variations from normal will 
seeni more conifort.ahle t. E an it is. And so, while wel- 
coming the appearance of t,he climograph for the general 
average colidit.iolis as used by Dr. Taylor, i t  seems still 
more useful as a representation of the shorter period. 

A t.ypica1 climogra h should not be based too much 
upon t.own reatliiigs; Rut  one test of a natural region in 
tbis coniiec t.ion is t.lie resemblance of climographs of 
iiiclividu a1 s t.at.ions in it.. 

Pr!rhaps an instrument, which continuously recorded 
for a mont.h or year on a fixed sheet of paper the climo- 
graph coordinabes, re lhve  humidity a.nd tem erature, 
would be a useful variat.ion of t,he climo aph 1 *B ea, as it 
woultl give t,he definite unaveraged facts Y or each station. 
Of couke the resulting continuous curves drawn by thc 
pen of t,he inst.runient would overla ; but the picture 
wuulcl give not. only part,iculars of‘ t.eniperature and 
1iuniidit.y. hut also a good iilen of their variabilty, i. e., it 
would +e pract.ically three sets of coordinates on one 
sheet, 07 paper. 

A word of warning may not, be amiss that the average 
yearly conditions arc not, given by t.he centroid of the 
climograph ns might. be hastily assumed : the diagrams 
h v e  no time coordinates, and oints close together have 

selves. Thus in c B imographs for Scotland the points 
represent.ino t,lre winter mont.hs tend to come together 
about. 40”, g u t  tha average looks as if it were very much 
higher. 

not the effect of wei ht.ing the o t servabions toward them- 


